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The conclusion I would draw from my materials is, that 
Columbia cannot, at least until the contrary is proved by evidence, 
be considered as a variety or form of Cecropia. With regard to 
the second eventuality, a hybrid form, of course it is as yet merely 
V v- a conjecture- Still, as I feel myself bound to frankly express my 

opinion, I should say I believe it possible that Columbia may be a t 
hybrid, perhaps of Cecropia and Promethea, and I will state what 
I believe to be in favor and disfavor of this conjecture. 
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ment museum is a very large cocoon, or rattier a mass of cocoons 
of moths found on the isthmus of Panama, and which might he 
dhis cocoon is about eight inches long, by six and a half in its 
; it is brownish white in color 7 somewhat triangular in shape, 
i thick, parchment-like covering, inside of which are layers of 
closing a mass of cells or cocoons of some gregarious caterpillar, 
tides of which are still within. 

once mention u ovate nests of caterpillars on the X sidium eight 
fray silk, which the inhabitants of Chilpancingo and other places 
v*a La manufacture into stockings and handkerchiefs.” _ llmnboldt 
^lumbers of similar nests of a dense texture reSbmbling Chinese 
wy whiteness, in the provinces of Mechoacan and the^mountams 
at the height of 10,500 feet above the sea. They were on the 
■r trees, aiid were composed of distinct, separate layers, the mte- 
innest anct-very transparent. The silk of these nests, which ar<3 
the work of the - social caterpillar of a Bombijx, (B. Madrdm,) was an object of Vn 
commerce even in the time of Montezuma, and the ancient Mexicans pasted 
too-ether the inner layers to form a glossy white pasteboard, which may be written ^ 
on without preparation. Handkerchiefs are still manufactured from it m the 
«Intendancy of Oaxaca ” W. Y. A Veils also mentions a somewhat similai insect ^ 
in his explorations in Honduras. He says: “ There is also an indigenous silt ^ 

growing wild among the trees of Olancho, in Central America, the production of ^ 
S species of silk-wonn, constructing a large bag two feet m depth Djendmg^ 
from trees in the open savannas, at a distance, the nest resembies a » ( 

cobweb. A few pounds sent to England was made in to 
easily detected from the common silk, of equal strength and clelicac . 
writer adds, «that a profitable trade in this might bo established ^ it be ^ 
had in any required quantity, simply for the trouble and expense of gathering 
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sometimes bylirtificial warmtli. The young worms are at first of a dark color ; 
they feed upon fresh leaves of the mulberry, and shed their skins three or four 
times while growing. When fully grown they spin a loose, flossy web, in the 
centre of which the cocoon is afterwards made. Two fine threads, issuing from 
two small openings near the mouth, are glued together by a sticky matter re¬ 
sembling silk itself, which is produced from two smaller glands very near the 
( thers. The caterpillar turns over and over in the middle of its web, spinning 
the thread around itself till the perfect cocoon is formed. Those which gradually 
contract towards the centre, in the shape of a peanut, are considered the best 
cocoons for making silk. They vary much in color, according to the variety of 
the worm, some being perfectly white, others yellow, buff, or of a greenish tinge. 
These last are from Japan, and were, together with several other varieties, pre¬ 
sented to the department by M. Guerin Meneville, of Paris. The worm, after 
perfecting its cocoon, changes to the chrysalis form within it, and in a few days 
works its way out in the moth state, after which it pairs, lays its eggs, and dies. 

The cocoons, thus perforated by the moth, are valueless for tire purpose of reeling, 
and .are often stained by a dark fluid discharged by the insect at the time of its 
escap^J^They are called u knubs,” or u husks,” and may be carded and spun 
like wool. The inner surface of the cocoon consists of a gummy matter, and 
caknot be reeled or used as silk. To prevent the moth coming out the cocoons 
are%raked in an oven, or scalded in boiling water. Mr. Prevost, of California, 
stat^tliat exposing them three days to the heat of the summer sun in that climate 
kills them. 

The article used by anglers, and known as u silk-worm gut,” is the silk bag 
before being spun. The worm, when ready to make its cocoon, is put in pure 
vinegar for some hours, after which it is cut open, and the silk bags taken out, 
stretdhed, and dried. This is the silk gut of the shops. 

As the silk-worms are often hatched before the leaf of the mulberry is out, 
European authorities advise feeding them on lettuce and dandelion leaves, but 
say they never make as strong and healthy worms as those fed entirely on the 
- «»**, — n j;^ iro m rnRk'iiLdis. and Morus morctti, (see Mr. 


“o' 7 -ToZfJ 1M ’ P,!ni aro •**» «ur. -S'liom OA, wt uorntTO 

JO p.joAos TO mtp S .J ouros otj; ipnui si tiuoAi-^fe otjj jo Atojsttj pmipui ot LL 

a fSLT ! WW 0 ?* WWI p™ ‘1091 n, OOTO..J o,m o.m,m» , M poo™"™ 
AI a.i„o h Supq ora,, ,o,„ „ pu ,,, 0 mo . tJ Sir,.,odxo'im fL„od ™ 

soai] .,,0,,, ,0 w 0,„ ,0 SB AV m ioaoo ivouoA tn sSSo^’om to£ 
M[«ora OSO![, 3 [ t is soupaid qotq«. snuoii oq, .to, postmoid noon graion nn-k, x- 

j-™ 2 















* 


* 


> 


z ct/ 


<%T^C /( y . Aj3aY ■ /fez/c-tfe- £ CL*/ jL^Uoiy /extccXe. *3/4 


. ^Aretn/rA. AHEY feaAA&'i ^ 

tfeaYr cx/3* f/ 

J. A^ci Aee+c ^une>o tntYeO e/ fetj AeeAA. u* /8fg. AA/ foA. 

/TVctvuYePX ofe t*-c*»*4 e^y^yt, cU* CO aS fex/m- So Ye '#*> t^e 

/kxCLtxAtAYflU JtjyprZ* YYuy Cr */ feYcctZZ, 

*0</^ ife/cYo/ A?itneYcH>-*ee> ^ <fe/y. *t**tY-&- 

/7 o n' _ n e~ / 


fefe odAuAJ 


ttnsj /SEE . Ci 

t i mJs- /* ' Ai/Yyj 

YYtn 


AjAAE) 


Qt/ex ex AYte-y 

(y 

^ , >’^ /* t 


'^~e^-c 


Co/ JU £<us J&> Afe^ . / 32/ • J /iw~~ <** *-' 


fe\ 




vx 


//uAAe> 


wie/TYEAfefefe 


fe~> q-/~. ~yEyi-- feYeY AjxYx- ex/ A* 


'A-„ 

? 


y*-y,*c 


// 


77 


V 1 

Ct/-eei//^X/ . 




( 'LeJk.. 


'ey/ e-ep ex- 


Au-cy t-/ Cn-x-te-iAEc) / // YA A/t-n & ^yi-e^ie-x lA/ 


Yx 




hy,^,:/? 

h" : feet ex *JC ey: hfefe y^e yjj y 

n / / - _ . *" cx*t- e^cx€x/exYxxxet/ fe?6A/fi A YreY eiYtr-teet- 

fetter uYZA ^,u . y ,3/9 , , •/ 7 7 

/2 , w r — * ^< > A^CeJfe i^isc CA-ti^e. t-e au^i fe ! 

/(JTTK^uy V^.,>, a/ 6$toA/ i / . , s -f-r / 

, ,*W4/W,tek ^ *~~~e t-' 

, y>^^< e)-t-i-xx-yxe Y et^y* iix^ya-y eP/g-/ dA-y<^Yx-o-yc. ^ xx-Y^ -Tyt e 

y -**x Aw 4 ;^"^ ■ 7 


£*X< er-Hl- EcJu£ y t 7 k 
Ac /y^e-exsCiP) 

&~<J Yi^u,//' a- >fl~~ b 

^ n/) V^ ‘ ‘^uT fc 

* S> A / / yf 

cY? (L,jJ. 


V 


A,/o 


Ut ezP-c-1 


-™ iwi •'“»'< ™sea m otner countries.” This remark is probably the 

ground of the tiadition mentioned by Beverly, that the king had worn a robe of 
Virginia silk at his coronation. The revived encouragement given by the 
colonial legislature to the culture of silk had the desired effect. Mulberry trees 
were-generally planted, and the rearing of silk- worms formed a part of the regular 
business of many of the fanners. Major Walker, a member of the legislature, 
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Fom the Proceedings of the American Association for the Advancement of Science, 
Hartford Meeting, August, 1874.] 

On the Cotton Worm of the Southern States (Aletia argil- 
lacea Hiibner). By Aug. R. Grote. 

The earliest 1 scientific name for the cotton worm is given by 
Jacob Hiibner in the second hundred of his “ Supplement to the 
Collection of Exotic Lepidoptera,” dated 1822. The moth is there 
figured in two positions under the numbers 399 and 400, anc] de¬ 
scribed under the name Aletia argillacea on page 32. Although 
the insect has subsequently received different names, this name of 
Hubner’s is the one it should in future bear. For the name 
“Anomis xylina” now in scientific use, I am responsible. In the 
year 1864, in the Proceedings of the Entomological Society of 
Philadelphia, I referred the Noctua xylina of Thomas Say to 
Hubner’s genus Anomis, as defined by M. Guen&e, and regarded 
as synonj^mous the Anomis bipunctina of the latter author. 

With the true type of the genus Anomis, the Anomis erosa of 
Hiibner, I have since then become familiar, and I find that it 
differs structurally and generically from the cotton worm moth, 
which latter must accordingly remain under the combined title 
originally proposed for it by Hiibner. 

The different stages of Aletia, as it is found throughout the 
cbtton belt of the Southern States, have been faithfully portrayed 
by Professor Townend Glover, of the Agricultural Department 
in Washington. On the Professor’s plates numerous other insect 
depredators on the cotton piano are excellently portrayed, and this 
work (I believe as yet unpublished) ought certainly to be issued by 
the Legislatures of the different states interested in cotton culture, 
or indeed by the General Government, and publicly distributed, so 
that a knowledge of the economy .of these parasites be diffused. 
For his manuscript work, Professor Glover has indeed received a 
medal from the late Emperor of the French (a nation fortunately 
profuse in acknowledgment) but if I am correctly informed, no 
more substantial reward has at ^bt crowned Professor Glover’s 
praiseworthy efforts for the advancement of knowledge and the 
consequent amelioration of his race. 

In the Second Report on the Insects of Missouri, Professor C. 
V. Riley notices the cotton worm, and illustrates the moth by a 

1 1 am indebted to Dr. Hagen for the bibliography of the Noctua gossypii of Fabri- 
cius. I believe this to be a district species from the Aletia and probably belonging to 
a different family. 
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woodcut, in which the insect is represented head downward in a 
state of rest. The moth is drawn in this position on the authority 
of a gentleman in Texas, and the subject is treated throughout, 
and indeed necessarily, by Professor Riley, at second-hand. In 
Professor Riley’s Sixth Report (published this year) the cotton 
worm is again discussed under similar conditions, while the posi¬ 
tion of the moth in a state of rest has now become normal. It is 
however claimed, in thi^ Report, that the cotton worm “ hiber¬ 
nates ” as a moth, and the credit of this observation is given to 
the Second Report, while the discovery of the fact is claimed to 
have been made by what Professor Riley calls the process of 
“ analogy.” 

It is the object of the present paper to throw, happily, some 
light on the biography of the cotton -worm as it occurs in the 
Southern States, and in so doing I think it will become apparent 
that Professor C. V. Riley has regarded the same subject from an 
erroneous standpoint, having considered the cotton worm as be¬ 
longing to our fauna, and accordingly misunderstood its economy 
as displayed with us and far from its natural abode. And here, 
while I am obliged to differ on a scientific question with Prof. 
Riley, I bear willing testimony to the great good achieved by the 
publication of the Missouri Reports. 

The Aletia argillacea , or cotton worm, is an insect belonging to 
the Nocture, a group of nocturnal moths. It is one of a number 
of intertropical or southern forms, somewhat nearly allied to our 
more thickly scaled and northern genus Plusia. The caterpillar 
is a “ half-looper,” to use a common term, and the chrysalis 
is held within an exceedingly loose web on the plant, the few 
threads usually binding over the edge of the leaf and of them¬ 
selves furnishing no adequate protection to the pupa. [I here 
exhibit to the Association specimens of the larva, pupa and moth 
of Aletia]. Technical descriptions of the different stages are al¬ 
ready extant and so may be passed over here. The more imme¬ 
diate question for our solution is the consecutive history of the 
insect, so that we may be prepared to offer suggestions to the 
agriculturists for its destruction. 

The region over which, during five seasons, I have observed the 
cotton worm, embraces the central portion of the cotton belt in 
the states of Georgia and Alabama, and in particular the counties 
of Marengo and Greene, lying along the Tombigbee and Black 
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Warrior rivers. There cotton is planted in March and April, 
blooms in June and July, and perishes in November or with the 
frost. The earliest period at which I have noticed the young 
worm was the last week in June, and its usual appearance was in 
July, sometimes as late as the latter part of the month. Its date 
of appearance was irregular, and never accurately coincided in any 
two seasons. Sometimes it seemed as though we were “not going 
to have any worm at all this year” a remark suggested by hope and 
the tardiness of its advent. My observations have been mainly 
directed to the question of the origination of the first brood and 
have led me to record the following results. I have observed that 
the appearance of the worm, in the fields was always heralded by 
flights of the moth, which came to light in houses at least a week 
before the worm was noticed on the plants. I have observed that 
the distribution of the first brood was irregular ; the worms occur¬ 
ring here and there over miles of country, while infesting some 
plantations, skipping unaccountably others which the second 
brood, however, seldom failed to reach. I have noted that the worm 
was always heard of to the southward at first, and never to the 
northward, of any given locality in t}ie cotton belt. Finally, 
after diligent search, no traces of the insect in any stage could 
be found by me during the months preceding the appearance .of 
the first brood heralded by the moth, and after the cotton was 
above the ground. The broods themselves were consecutive and 
without interruption so long as the conditions were favorable. 
The last brood, in years where the worm was numerous, eat up 
every portion of the plant that was at all soft, flowers, the persis¬ 
tent calyx, the very young boll, the terminal shoots. The last 
brood of worms changed into chrysalides in myriads on the leafless 
stems, clinging by their few threads as best they might, and dis¬ 
closed the moth in the face of the frost, many of the chrysalides 
perishing. Afterwards, on sunny winter days, I have noticed the 
live moth about gin houses and fodder stacks, or the negro quarters. 
Was this a true “hibernation” or merely an accidental survival? 
The locality and the condition seem to me alike artificial. 

Now Hiibner describes the moth of the cotton \yorm at first, as 
from Bahia. Sufficient testimony to the identity of our insect 
with one destructive to the West Indian, Mexican and Brazilian 
perennial cotton, is at hand and the fact is established. In a 
classificatory point of view, the affinities of the cotton worm are 
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with southern rather than northern' forms of its family, as I have 
already pointed out. The conclusion to which I have come with 
regard to the cotton worm is, that it dies out every year (with its 
food plant) that it occurs in the cotton belt of the Southern States , 
and that its next appearance is the resiilt of immigration. Testi¬ 
mony is at hand to show that for many years after the cultivation 
of the cotton plant was introduced into the Southern States, the 
cotton worm never appeared. The date at which it first appeared 
in Central Alabama has been differently stated to me, but it evi¬ 
dently but little preceded the late war. That the moth is capable 
of sustaining long and extended flight is readily proven. Pro¬ 
fessor Packard observed the moth off the coast of the Eastern 
States, as also Mr. Burgess. I have observed the moth in October 
in Buffalo, N. Y., as also Dr. Harvey.' According to Mr. Riley 
the moth has been observed in Chicago, I presume in the Fall. 
It seems that the moth follows the,coast-line northward as also 
the water courses that empty into the Gulf of Mexico. It is note¬ 
worthy here that the water-shed of the Ohio and Mississippi, ex¬ 
tends to within fifty miles of Buffalo. As an example of the 
prolonged flight of moths, I will state, that I have observed in the 
Gulf Stream, off the Carolinas and out of sight of land, in the 
month of August, large numbers of a moth, the Agrotis annexa 
of Treitschke. 

Again I have been struck by the absence of parasitic checks to 
the cotton worm in the south. I could never discover any, al¬ 
though such may exist. Spreading as I believe it to do, as a moth, 
the absence of peculiar parasites to the worm* may be reason¬ 
ably accounted for. I have already and elsewhere pointed out, 
that in order to make the first brood of the cotton worm the prog¬ 
eny of the so-called “hibernating” individuals (as Professor Riley 
would suppose), a period of several months has to be accounted 
for, since these “hibernating” moths could not wait till mid¬ 
summer to deposit their eggs ; and while the cotton is young, 
and even before it is up, insect life is active, and the weather is 
warm and other vegetation fully out in the region of the South 
where I have lived. There is also no reason to believe that the 
cotton worm ever breeds in the North, and this, notwithstanding 
Professor Riley’s suggestions to the contrary, in the Sixth Report 
before mentioned. The worm never has been noticed on any 
other plant than the cotton, and in the south perishes by thou- 
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sands rather than eat any other. The habit of wandering in 
masses when food fails is a proof of this, as while tlnj worm is 
supplied with cotton leaf it never quits the plant, transforming to 
the chrysalis on the stalk which has furnished it nutriment. The 
wandering habit is not normal but accidental, and the wos m is 
not “ gregarious ” like the “tent caterpillar.” Its “hibernation” 
with us must also be regarded as accidental, or at least as barren 
of results. For when spring comes the Aletia argillacea has van¬ 
ished, and is not found with the hibernating species of Lepidoptera, 
renewedly active. And if it were found in February and March, 
it would find no cotton plants upon which to deposit its eggs. If 
oviposition ever takes place in these months in the cotton belt, the 
young cotton, free from worms, disproves its efficacy. 

It is possible that in the southern portions of Texas, or the 
Floridian peninsula, the Aletia may sustain itself during the 
entire year; I have no means of information on this point. 
My observations are made on its occurrence over the central and 
principal portions of the cotton belt and into which I believe it to 
be imported de novo every season that it there occurs and from 
more southern regions. 

I conclude, therefore, that while the cotton plant is not indige¬ 
nous to the Southern States (where it becomes an annual), the cot¬ 
ton worm moth may be considered not a denizen, but a visitant, 
brought by various causes to breed in a strange region,,and that 
it naturally dies out with us in the cotton belt, unable to suit 
itself as yet to the altered economy of its food plant and to con¬ 
tend with the changes of our seasons. 

When this fact is comprehended, it will simplify the process of 
artificial extermination by limiting the period during which we can 
successfully attack the cotton worm, and by doing away with a 
certain class of proposed remedies. 

From the foregoing it will be evident that 1. The artificial agent 
employed to destroy the cotton worm must be employed against 
the first brood as it appears in any given locality during the pro¬ 
gression of the moth northward ; and 2. That, in order to be effect¬ 
ual, a concerted action in the application of the remedial agent in 
any given locality will be found necessary. 

I also recommend the introduction of the English sparrow into 
the Southern States, and additional legal protection to insectiv¬ 
orous birds. Since the war there has been too much ignorant 

A. A. A. S. VOL. XXIII. n. (2) 
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use of the gun on the part of the negroes. All the birds should 
be protected as much as possible, for many species not usually 
considered" insectivorous are yet found, during certain seasons of 
the year, to live on insects. 

I offer the following as the synonymy of the cotton worm in 
scientific literature: 

Aletia argillacea Hiibner, Zutr. 3d Hund., S. 32, figs. 399-400 
(1822). 

Noctua xylina Say, 2 Sec. Ed. Vol. 1, p. 370 (1859). 

Anomis grandipuncta Guenee, Noct., Vol. 2, p. 400 (1852). 

Anomis Mpunctina Guenee, Noct., Yol. 2, p. 401; id. Yol. 3, p. 
397 (1852). 

Anomis xylina Grote, Proc. Ent. Soc. Phil., Vol. 3, p. 541 (1864). 

Anomis xylina Riley, 2nd Mo. Rep. p. 40, fig. 13 (1870). 

Anomis xylina Grote, Rural Carolinian, 3, p. 88 (1871). 

Anomis xylina Riley, 6th Mo. Rep. p. 17 (1874). 

Aletia argillacea Grote, List of the Noctuidae of N. America, p. 24. 

2 In a letter to C. W. Capers, dated Nov. 1st, 1827, I do not know whether this letter 
is 'elsewhere published, but this question will not affect the synonymy here proposed. 


[P rinted at the Salem PRESS, December, 1874.] 
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ITZclIo Co£le hoOplfaote C fa CO^l^tCtOY ^ COC CtetCCt-Op/ OOP Tfau, d/opotOty & J COpPOO CL^ ifa/ic- uyiA, Oocy -CAt-C<s/~' 

Cofaoju-Cw Ac/fa. Oit C/lo Ct Cc/Z chaaa 'fa fau faeSoPoaZi Auaia-cciO L/u. tu-c-p, too tit fa/lo tpot Cc^- C 

Ifatco&A /fa/up t-psic-CApocy fanorP c(- cy? c£.&ai*ai> Coe, J/l>-fa c/coce, otvo ccey ci / ou,’ Alfa d-octciy-i-utc *' f/ Cf fa fa fafafacUA, f^ fa £/^- fa, fa/ 

^faee/^' etc, /fapAefa > ' 


fahtcr-, S'fa , 


Artfaes . Cl s/i ryuy 
JcoTTtfTtjS ■ po-TtAA 

^£t*4s) fa~f ^CCsj ZcC+fafa) 


■X. 


< fa/cfatJ 


<p , - 

X'Ct/s-tj co- TyvtAi) oJ tpt, /fafatv facco^ ay ; toc/fac-u? t-u, /fa& fafafa'C f iX Cfa>cut,Ariert") 

fa ttj t €/■■ y e-f 1 in /fate £ c-ll C (’ft (C H Cy' f //l /' fafaccptylc CYy-pt, **// / // , 


fafa/fa 


fa'J X/ Co-AC 


Mat. . 

Ittfa/T, fifam 


%t 


^/Tc facptc/aptvt, 

‘faHcco) 


tOc J e efa Tot ay, favtcrv CA £<> && '£/ix. J 


Cl-AU & (X fa 


fa ^ colt tuy cfaAefa/cc i-fa- facut) Tiec,a tuf icoeJ fatefafato’. 


I /ufat'i , tfaa^c (far jMifa/r 

'S’PfalCf, ot cts <U*SiTc<>~<Aj 


^faLllhc? C&Mftsffacjf Mu<sf M ZL-£ct+i/ Qfa /(t-pts fed M M Jl • /3 /’ CcZcCA^fa ft Me*? AyfalA/A^/c Mf J?faX(^<^UXfact (jM /) 




4cdfafaft fact£tctj ifaf' tfa. UnMfaHV ^ X lZ/i c tfa&Mf etc^ 


fa> d<' ■ ‘cM jlMMcis' (-Mefat-o zf (c ^ f 1 ' / f Ji ■ £/1 / c( ct ooofie $ fa 3 


{ ale fa it 


Uac o->" 


t a tly J it Ay 


ton l ie / t t 


fact 




ay? ly* ly Ca/Aicu/ ted 

fafac h^td i,L£, a o-w ~ttue te-ie Clcc (ToAt Oy /Ate fa-Cc<y* tiCl( txAAey / 1 reee‘ AAtc /.tin 

c ifa frUmcf t/oe, Ct/eye ■ ( CCm^.j 

ofa/dcO fafa fa/ h /' faefafaa i a (lAt / fao- w 


^ UyfaouaJ dtcCtuof: 


’d- ( / J) Q CCefafac facj 

.X 


(J(e ■, t■a, CCctu, ‘-Cit /f H / j) $ /, 


/La. 


MS' 


lZ / Hct/aHieAi4/fa *ofa>/*7t ('fafasr fa ■ 6'X^fay. 
fa£ilfa(.Hext faccLf/'ynottfai' 
fafa fatrmxe l+ fiitLi t-fac/tib &Af. ±/u£i' f'n 


Ct cc' £ u i l<y >Ju tec iZ ^cctfacv /l ccM aj" Mic/fay ^ Ipi^oC cfaCfa #y 7 

faicttyu-c/-' 'l ace-Alc Com Cta-ioy colej? MccA/Ait tm/P-e, //ate/ 

C't t //tt ttfafa^ C t Ae c toy?*a. ec (.y* A/(t te ce t<t / ty' /'3/re C fa 


/HmHXI / 

fauy • } 


H’AUiulfa 


/ CcMtisiis /—‘ Ci/cZCi aycT fC>~C c/ <d-c( f/ir £cccS. (,CMe. 44 A.'‘) - 

_ 

fa£l<x c/ioiu. t (X/tc//£/< /^ f d M, & ’ / 3 CZ, 

---- j- 

■.heecAAee C/cta fa/cot a. /cot /A fa ,//? t /g/J 

- 1 


eteo detfe,’ o/lay pf s/ratej/ 

i. -ifMay* yny^or^ae l^ ltw3 ulit o a dl.e, 

fatywesuJ tsAcofaiA GLtt’u^ r y<*fad 

A A&x&kfA. [hww o-uIjo (u>M- fnwu, veUmu imwaj X eodU, om. Maps 

fafa’ ’cfa X ,, yXX£/^ td-UZ OaciPer 4utfe. 

'- ^ ^ " } ^t «"W feeue tU, t , fUe t.(, a fafafa d* yfc a/ >„ 

yy^ Ufa Hi/ ' fafa ■ fatccii /la./ Jc ■ /fafaUl /fafay. 3 /'-/ , 

Oiaj s Ay ■ to?;t 

'A ce ccctateAl ce, /fafiAaA (fat/fo A A is 2 > 6 , a }loetc. r fa/ . 

y/tcA 

3 C buttes etc tcaA £fac <UcX f/*™' /XA Xu/U-ete^A 

oa fauna. Ucoue OeUactcaufM/, 1 Pufacoo 'coui/Aed Of Ctda /-l.eJe*M, S l /«/V/ fa.J facta,/ C fa<rAlt//\ 

icuaany. aoMeUald JcC- aedUo aa. Zfizde Cu£r cotea fa. Id /fa/faXt/ f 6 a /?(^it/ At h// J 


CfllXA.- 

7 


e fadet . / fat TV" ttaoi I / Tot) , ft ad emouo Iml n. ~HH> CoaAccete+o ^/oee Aeeaa- Celt. la. Cciemtfa CcaeAan /eoan., 

> ’ SCedUe Y Inalo y A ' 


. ^e/c/l 


iCtAA i 


A^t/eytcc-Ac^'ico ^ £/cao J tc / om c/AAca fa/.ru, ^ 1 fa tfaca.^ Cco/Se.. fa^u x£aj /a 2A?. VZ°££f°. '//?■// 

f / AIto cc eo a, t t <ym lj ^t a/. i pot.oCAie, faoAc /o fa ^ Jtfa/e/y ^A / /■ /‘ fafa/^. '//tat. fay, Ccc.- tmcA^ ■’ 

£c Cot Of ct. 'He Olcc/ C/cC, Ce.cc/ o/ /fato c/o ctea/- 'Cot OL.//tCeGe Ce, /e/fa/A-fa <lZ'cui '/PC 3.2,. 


. opcc/ A/t (‘ Ccfa oyA /fa£j e/o c^cc/- cot esC'fal/tie.yy Co /e/fa/AAfa, 

Ipooplc cop (C/uo afapfant. cf ’tpafapocc ay" tfac X ay" cc’cZfc oe o lt < pu/t cm- ofa’ 

/cotel at ty ui/c'ia-j let -'ll lit ley cote/- £t(pyPit t A t l It e' tt c/i Se 1 'Af ( ('i/teo] 

■ Mfatu/fa'r 


y r Ml cZ <J7 l+C£- . .j 


M-O detsfa-/ " 


~// CoO fa/iu, , ( ? fa/.J dZ^co (Cfauc /) 
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if/* cru-ilL, . 


uju ?_ 




c y c</e/u'tt'ct'l XtM/su) y u&^ci/z££& ^tein. > /'J Sr J /^ $. /? ■ /3. aZe^c, • 

A <yw«* ®oJm j/Su^vcts 'HtsaJlcS Os noZuteZ~ i&rteZ/ >-Pt<n^ eoHStTZcr uyfocir ^ciAfceco 
(f tZic £^ct^ej cf 0Os/\y ■ <of ‘V (ZZ'&Z '. CcZ^c <A' ZZa ycci^-Z-6!e of Z fa. 
U-ccu... «y ct, /<W' uoZinUo iftccur cccty, fi a^c/' C^i(UcS<*J£,' 

r t/'l-U <C*t c, OfO-fULO 4r y W- WW f*06 /**> to* f*4*0' 

tt Cc t &u£aor &c> CculK" __ _ ____— ------“ 


<l'^c^ 0fZcocc/ (fea/t 
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A c/> e 


(U&K 


'-yusfLC- w c££'&' 


at, % 


, (Ffr^ \ rny ' n*c- 

(f/«wW f°. £ /So “*S**+tU.ioU.'«3Z <,icu>yu.eui. If ' £ A-'*’/•>&£ 


<d© 


ut.'?/, fo-C/t /LutO'/',, f 

<2# c a^n_ Sryut OLoZf ' U^lo/ OvcZZZ} ho/ 

~ft-v-c*n£) M* C4o$^y>eo**y . fcouot) A-t* ZZccZur (fopo/ -^y 

/cco/y Z 1 ^Zfao yyu^ 



i <&—**» /^./LtZiu e*~ 1441V 

C&r A* «- A 

&«**, ~ ^ • ~ 

** < ZZt^'2Z. «^»v Mr-fay? 

culz ^ AW ^ 

Alala> ryy^M- . 

. /t4 w ^A,rf 

ULttU' C(<«* ■ try aJ’-ZictJeeA p^,C^^H'f'^ /' 


( Zrj,CC C C<L lLi. Zh < at 


t /d^-Lcuj'H lclYlo Uc;a , i/ ',cu{ /. d/, 

^ ty.iZl/haMi 

r^Iorr i/jIclZ/ V-ll JZcllaxl* Of* Z2fffO' SftiJ L&f 1 ' ' 
^ kA® "lA/A tJ ^4y ^ Uaalaa) col 


Rci^h / ^ (fift. Thu*] £ y 

v\ bu{ /. d<. 


CeccrW, ejZcK-ftfif 1 * 1 Lofu& ''tf'Qu&fci fy c JlfUuj . 




-efa'sUd* dPcLct. / 0 /h ^ ( ^f- ■ 

CecZ-cor tZn£.caZ 

f-<jy, /2 lI-L^ColOPc^ y2ciAAA-o<) 0Of-i A &e.(P-Cc}s ZfZco LLi. CoZ-UAAA/ Claaaco 

ZLu/ \>ffCtot^AOAoc, HaotOCov con. ■ . C\ C\ 

, 'faAv 


tyftcccpcc 


y4 6^7 <* dctrZcLi 

a£f ljlU, ~to < tA*Ia> ft-hn./ r 


7 ^VchuArhiA , 4vt*<yt&1 Wu^ 7 " CAcoULa) Uu OTlaaZJZa, Zoy LoZ/^n loIla^ Zn&AO-c. ^ILX'ZvtotO s/cofuA 

/W. Aw AA a ^ ^ ^ A’ 

^ l CL. cJcfocu,*^ //W ^ AA ^ ^ cc/toco^cf, M- 
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UfaOL 0 tCc/ddd Q- C&f 

ft ^ / 5 CtAyfyyi &i*sn 

<yr fa^-itotesr* ^ 


oyddm/ 'fa'' U- O '7? «2- / £ 

tost ari,'rdSeu faefact fakefa. H' fa. <J#f JVe. d#t~S ,k$3fa . fafaurr $J 


(dfa/i 0 to ifadtetoS 
Ot^vis Cu (2 CtyCe. -/ itouto 

^ <2^ tefard vfiedfa) wyfu>»odfku /0 Orfeyyodtiyrttar 

Jt/tfafaea^^mr //» j Lt4A~A 4WxVy^y ^tC/ Idtoitor o/dtold d-4jtst^CX <*£ 


CAas ItAA-t t^iA^Zcw 
QJ tlfavi/ its/zjt U <*Z, tsf&Ji/ • 


'H+'tZ 


* ) r iy/<3-/i 'V Ct/ hz&M/ Z&ot (du/t MsO fa^lfaltfafa <df c*j &IC(<S C fad-C*/ fafaL- aSe todeC 

'h'oovmt' ‘rrtste.J'fa fa-C' rtyfa-^H'rt'Cf <• cl u 2 do todS dtifah/ fatCdm c ocvt,' £e S. faoec<rd fa <*£fat»ryGr££td£) 

tAofa- rctooiy. tfau tea.,' (Jj? fajfcdy cJ'c to.d' t £lu- mct-ojcf (* facta to Jt Co "d> he 'critktdal 

J-CcJ £ (root ydoo-UyL-d ctAru uuyu uAsuuO tq fad. ' 9fa J-du.aled' u-to. tlu ‘ cfafaicd itoq faacr. 
tfaj. ^/fa ° ( Ptcryi/j . <J U flTrot &6t*e faCbr e.d ieJl (V “la 6(01 e edl ct (&&m) 

fl Ur cod (dfa t ho <yui a cdZto tfate faoioiae/ " 

delCoot- lay ’nueottw /oae-aedd', ifa-faed fa I'd/S fafr toe- /III. Jo ■ SSt 


J'd efacac jitorj. 9* «•«•- Q^U) dtlTs'lecCC' ( j/tfafat- ) Podto 
l(facLua.t asdtoo. add (faleu*4) .. yj * 

fdoooM ' * od- l CO dU+Hy 


dcu. if o^cld cfafatc- CV J' 


(do* faCdcti 'Hcfa \fh 


far?. 336. 9dw S3 


VdytC^ 


(dyudxd ~fcf\s4o{ CdMctdi^ 
cijf a- ns-cXti 


6fa z. cud £cd ( 'fac££oi') idtoj cnt^dddc/ {9fafaue fPr Pdeafa h ed faa' ^?fau£‘ fa/0~yi 


/faPlhe u c(t ydr frt' . (hfaiji I'CC.c fa 

9 OtcAceJ 


c faCc dyud Ccc faPduto dcytiy cCt 1 t / efad-aJ . &Le- c£P£M2./3\J. £^c*/ &'lde&£fad ^ 

ff £y? ^coZZ£^'/d.(Xs t sfa cyrf-'uJUj (fiads 

^fay QfaVfa/ O' faldct'UeCfa ZfaZtg/ C 4^ld Z^c'iyptctlcZ^OL^ C%el<£cf ^ t^Ud U^U (fa^CCd 

Zf CoZcc^t, 'Ci<-Ltd ''y^t, o^&faicu^c^/ ctd ocp) ^tctdJzZtd O-Ud Zdfco £4*6c*fi&C' 

S-Ctfa^P d- Cfas Ojf 'Zddty^ & Gutd-icccj U ^~n&-cc? *vtc*4ic fat/H £dU~cfa • 


''PutXdlcCCd <-f VlcC<dy<fa&e 


fa^nwZZZZ fafwd'PPlo'nt S'dfa^d fa# 


ad aP» (l^ fafauJ So ice ofatdo fa ctyod addo*<y./ le 'ladle, 'ufa 

tfate, idZdec Ueodcu Susfauece. (fa £ld deafa Ueeyud coy cu*ea. c/ J c fa defa eccfa. 'y... «cfa 

_ add' tdu. Uytcdco Z./«e..dc / >'CH<yt >fa _ 


Ucfa Su-coeji u_e)ou • 
I'Uu (vc ccufa r hoc/~. 


(yLfJUdJ 


fafaijddc CUWtd tci /* dc fy y h th a l’ lc u < ’fatatitli-t* , S fa. 5. J30, zdeoj dy addle? le~ !°. af fafanj (Ifa 11 S alty'Mco *{fa\ 

Cicyd Ctvri tfa ,1/XyCO (sZ&'yu/ (U/Vt*^'y* ,/ tdo^&(x/)^ * e o^ufacefafafa' Sfaduc! <?//> fak-Cccd Helfa Pc /faifa fafaf , 31 £ 

^ddurr ilf 


fau 

Pkpa fa p„, , ' 


Cw 


Cdyx. CLy (X- Cy\dc-w^n 


' faju.cc//faidfac x • (fafalvj ' Cacitovcdfax^faao PdiuS k ^fate a a J'tad fao-. /faut / § to 0 /fa . fa/s-e fafa 


'<J Qd 


? (hcC Coder. 


ZZ/l£ 4'text/* • 


/dloC. to/ cuZ'hfa ( plfafat- J tfaefaa.rl toefafaal tfafaovuc tfacad tied Jc- fatfaefa ttfal fa Sdl ■ t’fauv Pto t ' . ' - /fafa 

tPfad^ e ~~*’ ' h ~ U * **. tzfa'dZfaud.co Cagouc/IZ'] tfaaway Oecectdd? fafatoa. S°6<fa/° /.fad- ( 1° £ 61°. d. //,.£. faet- oUueuddi 

^hfaaj ed(o £faco t ceufa 

i>^toa-ncd-' efao-ct.qaded luddiZD lx& Uya/Jfa cdt{, ‘if'Ceuc. xtuy ttafa fa 
kstet ced^ £udtu> faueu- (fa faudfa (fa^ca) 

tfaocyyyiray CuuyOcct Uccoau (fa <£>a& C-ufay C?cd Id Cfaui'Mec/' d-orycdy cfa dhej 1/%) 

CnuotlAj uy faecudfa it/lecrd"' eisoc> deyt-udedy Ucey cfa lerfaoceu/faus' £r a.ads ~ far ceclti alloy 

UisOAje.a~j Vu Icr-e-aJdda fae-ecouy ~lduk 6-e-faOiuoocuj ~di ttudedd ladee.'Uts (-/. Ly 'Ijcgyuy 

^ ludasiued w rddv a /Usud-rad far aotr tcaa ■ v-io fatter u*fa tdcuuc lla. 


'HruyCtr. tr (faded Ueyodtr tfaaeefa' the ed^jid (fa ttoreo- fa’ ^tto to-ayi-Cey fareccZid dcrddiy 

'T-Oiste.ee L Uy, u faoe te fated J/l veud U. licsuytol fated) (toedayu (fad) faierrtoeo etf htoeyteed 

IslesMJ uAefa Cfaocot- fasS fa. / fay- 9S~ ^ 1 fa 

'tUstru./ ^a-tc(fad (p /ld)JdlyC(c/~', 'klfastouc t J t S /" I. Jl/e. 


t/cafa faPat.i Pfatu.) , 7 . • \ V-lfa **X. urkcohy (1 _ 

Scr. erfajo falcfatcecefau. ■- ugeeredlec- (rfaie-cA- ojv idee Ufa&t' 'Zfa- • / u ,fa ^a4ivA saryoiieJC*.- /^ /£>ffa 


Ct V* T / Cl^ aou/ C tfatce) liPca 

^ r rueJ^ err 



/4b. 
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otvii t>y.y/>'>iXjL. ccqa-ivd 
mr?k*f cc r recXi, > 

d a- ■ E-u^ulu . JVk^> 


JJiie. />'-£< £^C /, tv V Cyr i> w^WSE/a, SSch^ q/t $cdd, Ela/.Sc A Ad. JjSJlO, ■// EAu? 

Cisr r u cix* ivluS p-t* i*s /StEfGl l^sydXv EEci-cAi cXv~y^<l ix£ &^z/ esw Ey &U. S1} o 1} 


&& a t ? t/oL ji/iccotit'icv? 

'seycti. a.cj(cM ■ 

r fdcLi - jka.Cd4 


SfUu<- d^y tv^Ucj mu. 

fefy.di (Lui*r 


(S CEEj&/ . ch\&u, uwG) 

flytussw* <U-y~ 


<S uXvt. J u£i &U 
UmJXv^* 


JL jEus^t CUy S/ tSo SnE^dyu£uo y^y Oov-y <Jt <5 (a^y>yi/ 

-S -oCcl ocfacrrj I .'<. -:>»v , £ ft /. Jl §2-) 

S ^ f EEeWl' J 


v° 

ISjdid (LU/ ^ <S°ooo^t/ cce- 'Hi^ctJ^ey <%s d*4Myu£6 / ASdEEdy 'Hiyt^ney /<&S.\udcuJ Ci-idZl&Gkj iy^' EEus Sr., 

V—co^u^'i’ Etucy ^vu-*<£y Ct/iA <sv£d o>d- Vyuci-Ctc'it/y u^^-un^es cc, &<^i>-0~u/ Eedcsset-n' Edte? (r~c*d<_ £&s td c-tsdCd^ 
did y CfEe-uX Ccy ^Hccdl (svcd desk. EEu^.) E Edtcsy-c^y tiey Et^y-Ees csE Hcej JtdXzuZ^ EEco 

(y^LCs l y EXts^' l^C^yyy^i *\Xco y*~ir iXyy y Cc/ Zdd 

Ey &s L-uX-i* n Jc£yfi Ed Xp-uteS oEyScE u.i 


•ycu£/ 


t</ c<_ p {/-LV7J , L/ ~' 

LEu> da/y. Adc rdii-1> C/ iyG EEti) fa-i/Ge> flEu u E- EG EGGcm- /'S'j * E c 


Hd^l<. cEc<j ? tz 6y JEiy d cy-r c/e^i c£E(c £&<■ u, f ^r El lla/ Si. E e , / §~Se > ,/EL > S)tr-r- <5J/- 

t$aJ> /°ct (E%^) 


{/J^u- dcj ca, ESx£di/ t a&hdLe£Eay dSutv ftfccUE /. fv £z. 

7 

S^co-wue* yy^o Scctr Sy'u tE eudy (Ee/-'. 

'L ad Et& {Se-HvJ St>~C(L* //Set nyh, d'EWt Eoffoct 


ESS^-vc- cEt*/ a a/ S aJU i-d£Eoi/ EE/Euc E /\ /Jv £Jl , 


Sf 


a^ZZo (Uy-d+y id? cEydS SStjf vEt-cEjE’ cG-&suy-t.<s Ey 

lEC tsfaed CC G-Cs EjS ^S^i(d 'il^^lyt<yUsC<d ~tl, 

/ hdsuc£cUi& /' fc&p (/a')fc/us Z'f-co^u ct 'Woua/ (a& ^asfctMS fr^u/ &fus £ccu*-ty ^V r> ^Q / /> / 

tfet/cXdT E / h^c6^cE? HcOtOEE G* 'lA£StJ <H+taMs £$i7' €^KCd^cS /£. 

**+* (/CC* CxE-^tC'&Zt/ tfCcdtE Oi flyy^+cJU) fct^cy uyi C^cc/ Z/ 

fy^cotZu Ii&ESZeS&iae #/? isT Kj2£cuu) 
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^Cl&k UO-lCV tfcU 

1 QalLviA CL, ■ 
df&JfteAt CL . 

51 9 ici' 
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( ^\H eftcivo ci ■ (Xu/iCoy 
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C <0 fu j txJCbu ftft to 

l tfis^uu %-cJb . 
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lOy-m-u. ajd/ftf x d tZfiM 
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C CfuJLc - 
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/ 1 PiuJLLtci 

k?. U'fa ofttvfdt ix. 
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< P £oJj.fJCco 


iAftufahi) 
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4ftfaXn,CU CaaAXl) 

ftOoXv 
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C G2 Ltfdo (, r> lint j PdciXv 

(beJn 

Cftcroe-fa Ha, OuJoCo) 

zfuoc.cn (iced- H t Cj 

(far o' me-co, /k-w ty* fttdr 

Co Pc.fucto CeA/ou ^ facli ■ 

\ xf fa oCo-fl£ui) 4(p CUA> 

?K ( ^5 lu, ouaa> ckaaxv 
K \0lMjZAZ,‘ 


HU 

fttldft 


ZaJ, 

ft favli 
fa aw 

yaJb PI 

fa? Clue 
Auclt 

fa>CU*J 

Hub 

ftfauiu 
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(fed, 
Hu 

Stdufa 


(QaucluA ode/XdO 
X ifiue,ci 

fa&VufvV-CVooCO 

S & V-lc (jejdx ajtco 
t '4f cWCl^Wee^-^i t ci, 

Ujfudcx^dM^ 

J CLceAiTPujiu^ 
(t OeAL-hicct, 
txui'd'c- 
Q^ci,(udaJu. (* 

( Oducita. ^nO 


f(baxu 

Mu 

StyA 

Mcm 

y^dUi 
c ^dcfd\ 
Hwd.it 

§Jji^d\ 
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^haA, dA^icuobutui tUcMxb vt< ~tki g^biU 
*o*y'*f'~£l- jx cdut 'ifjUU.of -Axsx^l 
^u^-yfojj , , Ui^-vu^/^.; £-£a,.Q. A c4«X/ -Co. cA, ^ hcoov* 
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{\j> aJr' -fv-t.tl? ^e/- waXVL b-o-tvx 

'fi omM^ io~J-u,£c ( t -£<xdt’'i c 

^ CxA^Or' (b-o~-u>^_ /vOU^u^j C L- 

tbf- bit b^^cc. | 

/ b J& . ‘L'h-e* V-t^a^v-^ cc Wlko. tlnsjvu (^K 'OU/VUs't- '/VtOA^+Xx 

'^ Cc ^ 1 'V-tWlUW'- VfucOT 

^ * * ^wfeTR^u^, biAA^C/-*' 'L-lcLC Oj OLsbb-IBA^u^. LO-bjtC 
- ~~ Vtfc, U>-(k.i X i_ tLy^it/ /K-o-< n£n - a^i oL , Xc^€t , 

CABBAGE PLANT CATERPILLAR. 

Early last month Mr. John Perene of Norwich, 
inn^jsent ns some specimens of young cabbagij 
ts, .with numerous holes eaten in the leaves by a 
I caterpillar. A few days later #fr J received a | 
containing three specimens of these insects, 
ese were forwarded at once to Prof. Glover, 
itomologist at the Department of Agriculture, 
ashingioh, D. C. The following is the reply from 
She Commissioner of Agriculture, giving the name 
j&ttti description of the insect: 

Washington, I). C., Deo. 23, 1871. 

Dsns Sib: Your letter of Dec. 11, addressed to the 
Sntomologist, has been received, and the following is 
Communicated as his answer: 

The insect accompanying your letter*-and sent as inju* 
ous to the cabbage plaht, is the caterpillar of a small' 
oeh, named Pluteila limbipenella by Clemens, and de- 
eribed by Fitch in New-York State Agricultural Report, 

>age 875, as the cabbage mot# Oerastoma bra&slaella. 

®Ue iarvss eat holes in the outer leaves of cabbage, &e., 
sometimes riddling them like a sieve, in the Autumn. 

"hen the caterpillar is disturbed it .suspends itself from 
nJsaf by a silkenf bread. _ In Maryland there are at 
p; the pupae are formed in* 
sx n , n the leaf. This insect is 

/,OL? /5> fnonomous with) the Piu- 
// c . / / i, in Europe. The perfect 

/ (f he upper wings of an ash 

c and apex with black dots, 
n the inner margin. The 
r- The best remedy most 
Swobably would be the same as recommended by yourself 
Por the white butterfly. Washing or syringing the leaves 
$ylth whale oil soap-suds no doubt would be of use if it 
§ld not give the cabbages themselves a disagreeable 
ijStavor if not thoroughly washed before using. 

Fred’k Watts, Commissioner. 
Dipping the plants in whale oil soap-suds is the j 
»®st remedy we know, and next to this is strong 
solutions of tobacco water. 
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L '&-li i -r y. y coy is cur L&eO noot/i, fray ‘U- ro l/ clxo/r fa'iouoro fr mocxl’cc/olU^ /f life - f/ol '-j Ulr 

't/a. u/etooioux Uod/ eyt Zfio~ doHoin o-t^ //lOH llr (.(/■ /e.ay/cJ fafic/cio hr-to ■ cltony /£n 

'fcf&/ ffco to-i-nfaiJ ttd C-Ost-es -Li.' cot ou/la. e.-AZh / Co ' //tor-te fayyo coyo oyrfeoaooS rts/T, /r/ ao • '' / P /e^*s 

ff//o 3 fifoa/-. ff/fayo/oK' (fyc/A/ r 


'bo S io Ze Si 


Wetyi^W '-hit -Jn. dei/cu /ffacio fat £ fa/'s Q fo . 


l%6 ‘f J ae/ a id <31 / 


; 


c coj-c t-yi-ie a-c 0 / / fao, dote fads 0 ^ //to tio/o ito Uo/l- //u) famtu.- 

0 / Ut CO dr* iyif'oyxej odh t-(f /ou- e-Leo c6o/coteo> &-£f-/ L£ty Colo //to HrothZ- Cy/ //o ttoiho 

C-3fo *}fa if l-y -r afCcel oct-a-uo (Lo/n- ct/tlfa c d/t m noj //Ceos fay* /^CfatoJ y/o/toy 

(r-lo t/itr (oftooc-my Coca// of JlcaeoC Coxoicr fa f da-da co/Ccct/ad 1 /-e t/uj 1 C/uor-ta cfa 

~tito Crcot/o tor lorn, ~C/to ^Oioco&cf'l lo£s d-Z/uo/ OC<ou-iij -£/// (loao/tc- ' y fa/Ccoor ) 

C/ d fC ^ 51 ^ KradCl fail Woo/ Corot- 

C/l'/ZCtc/ (sU fHC'uZ-fc' //-/' 'I'/hP? ffo CLe.-co^iAtnot* co dl-dofiotte££oo /fafa/no // f r SC- 3 ■ 3 //Co. e/otc. fa/a/ fa to . fa/faca 

’sisHfasOs - ^ fC/lCCu*fa iJfac^U**oS 

ft (L y 

ifaufa falls faint O/kieeC fC-HJL- Os-t-ty, lofaodo ifaaftoD Ccdou, y fa/co (sooefa Oa-ifa/o 

fa-Uso/L- 0 esfate o-cc* ." ‘j/ *7 (cfa/ouo.) /too C/oe 01140 ifa fa fio uaoj gsyo //t 4 oss_ S'Cxo/tc* 

Cor lu! (Loo) rfafa/esuaj (l fac0 fa Coi^rct do t'hs<l c/^i.t>rs£fa ( fafali-n) C C/otitfafahoi C 9 / S ft ■ & ■/&/. Ui a> Co ufaoco fa (’ t/, r Arr (far//a fan s/, 


/ 9 ad/e fttf-ifa <3 fay 


fal /ay/tfatiio a , 6 


fa>. 


ff a-cJl: Qototft ■3ft& 


3eft , fct-Hr far-ptf /faIX-/fa-Ues) dy/xofa xoca/ ct/xfaCl 0 / eotsS/t Si/r d' uj/nu 0 /t<) pf fas/co 


ryo/eo ifa/s a 


r//,j, fa ^ y 


vtZaZuf U-tcACf /w> 


-f tu. c Asr(.j‘<rt (3(cu*. J tt ic. Leila- (iSci... fa'r* Crciti -oo 4a Us /Sir l 1 -. rs. _^ 

t in d C&~. v . _ , /S£ ■ 

thou, a •-*>fas'rluCCisvodc<xs ef tCloC fv-otus < /tto *-p 1 <T/S f-u/fotoun/— C (fa-Aofant ccr-oo y 
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//Ify/uCyCu/as Ync / a-y/eAtisy Zef-J 4 v u-wtasosuy aS£y fisuale-a/ t-Z sfff-t/) aA-Zesu, its) /usi-tscce u-u oa a-^AtZ 

' "' /'•-*-’ *0 ^->‘ ras-US’-,--.a. Ay you.i-»y-s a-sttSC<-j ' - fis-c Csjsei c-y Ay-. - J’, 

^ ,/ A. ^ /74 ^ 

, . ._• • -• sf/u* PKSZ 

CSZ cfl/Ci Co-c-CUs cS SLZuV U- 'rn-tshi-cJ Tsesus Ch. ctnSe-e u’ <£e ''isf-usst/i sis A u-ZZi-j Cats //it tsu/tyu-o-r y -Ae&uey\u ft.///6 

Zfry. 'yct-ty-is. (sot- st cf cxAus yyv C/i-i ct-fi/ie-i S-ySifocsU- /C-i <yu-i-i isls -Ts ay?-e. • Zt-tyt*, e/i t-.^ ffsyi-ty 

-ZZl-L-ist-o, <-P v-ra £-Zi-i/) S-C ay Ce Ct-CZeSap CTT* w-ac' E-uZZtiesis S iyisi-ifl./e- O-y esj-f /ayy cp ff *£ 0 - 1 . 0 ’ ot-t-/s 

-£Zts -CU-c/J /ysZt as Zc-Z/Z/ £ Us CU CUi-i/fiA/ste Zcfo-Z(/As , /fO-Uts /ZteS -Zcis-n csy ij ff/C. ~C-f fay// 

Cfc 'ht-c-Mj S-ts-tf/st cp fp-y Zsus liyyA^u^fc Afu -A// asta-Zcc' C.K-Zic.Ze- t-H u-y cZe-a ~Co hoc uujl a. 'Hi c-t-t-ei/ 


4yW tylc/'id*'C-£C^'&S /U/l*' U£- V UsL€- &, a^y oC 

<*■-f trfiA'' A-C'/'Sl OOisVI isl/L-Cf Zf£y<4 C-LSat 4 a.A-oCCi- ^/| •*tts*~'> 

V • 7 

oZ- Hyi/ic U- 'hn-isn-tJ : 

Ih-tyn. cf tx/tts yyv 


C-C—O-'lt-. 

3uyi^u cu 


Y* rU- c/sfcsZi-i-c u-S Uc-C&cZj 'Hc-mAi. 'Hd-cnce/ 

XAei 'hiefCti fu/cicJ ZuU /ftp Ou-cxsf hJ u-ciZCf Ac St/Stif cu-ifitZ ftp, TZu, eiu^-tte- 

cuau ' z*/ 7^g> SS '' ( ftS^f^. / y4 - &2b) 


Y Zyy^yte. 

44 ct/ificao?' cmvCc 


S £i*-(w Os£u i4 £--iyi ZtZc ZZi.C- fC 

Oi-t aatypA- 


'fyjMj Q (frZlyJiZilluJsaJ M ^C-P-1 M/oZl/C*A i£££-M 

-'*** / J ' 

oC CiMV cc <iH cv&ez 


/ /i <?d. 


Jf / /s 

co^uzt/n/ fZ/y&ojk 


fZZy? gfa ^u-t>Zy 3 Zi~£ 


fy^-oj/uj b h/kAO 


iZa-aOf COa- 


■UHouoO-u^ 'pt-ct/i-’iy,’at Zr a t/j l-M Z^t-ei 0/- Cci'f./ <<V' Z"^' & OyZ 

tZoe-a-i-yi/y)yu-^ ^ duo, < 03Ze On-ay-1 'Twyiy. Z-e 

Y^cyi/ 1 M" <2k%*t44-u euA ' *f tA<i- /awcO u otfZin Jf -dO 
Hi TZtc 'HuipLUOc Y ZAc fya.e/' Y c y,L y™<* L ty' a -' 'I'ty-yuoZl ti&yojycxA /-£a,ejZ Oh* " OzOuy 


Ci/ ZZp-m 

cu ~ZAi ^ciCZZlu ft cud- 

iv-u-u U ecutOj/, uo (frc/C 


$(h>£(/ fdZazZ '~U ahdt 


Qyi4y<J GtoO ZZUyOtcM 

'^OAA-ZyG'^y (Zvy ’ a-Z-iy ZOuCu, 

c<J0‘-ia 1 / CAv Au-Z Ad 


"3- 



a. cAtAOe/UutC 
~ft'HCn-eZoU'H c/ 


tOce> tr-a-i/- 


/.v 


a. r CCoOZt-ey’ Ov-o ad fay/ tuyyuH 0 m tcO 

’ aZZ u cS'COesuO nu A4- gyuaAcO ccuty/ 


(Z 4y co. Za'Hu'vci U 

pvZdLsyH (Uy#^ 


Zd/tZuC-uXcc' £<?“ (ft/ Zy-y. 


44/4 //*/£. 


C 'O^'tc/W,' Us ''Hi, J’ZcZas y- 

’-tM-tCZo-y Out 

if Y a '*i / dOZesiM / 


CyCucoASc/ #(/ 'liuZASii CU-cOt •yiouooiS' V.£ y tt-z-toZf' 'ynua-t/'/t/ 

df-yCCthr ZcZ £/ a-tcJ k aite-uS 'Huon-e u/ySit ^ & a-q/ua-us C-eyiSr- a/ A fayefe ZOiye/ 


QMi, 


<Zfo c/dy J&ZanZ <$r 0Oto lu evZ^ 


'iH'l Cf,PSlC Uf lHSl£€44 


Zu/iy ZZ-f-iOl.. 'gCl/ai 'Uuy ff Utt-eJ/Sc ZZfut & <Z/K / Z ^ 




/ 

£a 


P-Ava. n-u-to&j a. ue 


y-^. ii i'iAA. o yy Zyrn-Q. ZSau/Z 'yo-o Z- Z-y ecuZOw /Aa-u tZU/ tO*~Ot%& 
^dZ3ZsA^/-u y u+'Zvcy(*Zi/ CO ^iyZ-^e- 4 ) 


?oA fit 


^ TZfcy -^O'f'is az ; t^) (sistotlyi^y' ty? u^/ZvcyCUis co tufts ic^sZZsZio QUjJ Ute -4 ^-C AtsotJ 

/-O' fy ZlyhZ a ^ Zc^CC-ZZZl/ CO d/uAyfo Zhs^Oti/ Ac' IU-'ZZlaZZsS^ ZZ/tAS /ctZisIS 4CS C'J ■fO'Ct'AtyCZ/yf 
/ . v 
' tsctAuZcf q£c/z. /s^y t’^eo /Jf 1 ^ <cefi/ c/ co / H^occ£y ^u^Z/Z fed • C&^eousJ 

(ffiovcZ y*z/ anf- St*/H i /d/ifO 


{ CjZuZi tucZee-' Z-A a/Ca/h (d/oc C-S'u< 44/4 / yi- <fS. cZac ■ Zu ZZuZ : Z3SZ. /. f /?3. 0 CJ/ f. /ZcA djuScn 

* op r . _ - 

cutt-v a/ fry, Z^^ Htyu-uys^ ~Ze ypt-uSs ■if uSyf. /nssi-iy cu fuZCcsZcSZ u>Su. a-/is c-t c^/CaS 

£-% Ze-u- oily) 0~is-e-ts Os/ies Ccx-tAy. fi-e-nSt-tZy of Z/tS H-iy-t-cs- Ca us Aj a-iZScSe-i uSt c/ , f/~ 

lot ~tfy. £ CuZy fi-dy Zitt-u- (y fiiyu-cy CuS^ Ztey-u-^, a_- ttSc-y C/cu- St-uu fS-iicu- *ctStc&S 

Uot&z, Cf f yfotZO . ZZo Ua-O-li- Cj/ a- he c-£c/yHi /bA-nm-tts (ZoSeh-y u'-O-t.'-i-t-i- C-Cc<yis-it£- S/tcC 


/ a-ZCu/ f cu/- of duZ<s- (/fee) Zf/fuc yH !, -*-> /i 

9 f / ' eject)f/a<0f Z) lUtcH IZcecC fry <J ls eatvor/S- 

(H\S ’ Z-u/tf 1 / Ctiu-O ^t-u-t-f- , ' £ 


CsT.cC/aHfuy ZfuMi, 




Y'-ClCMl CCS 


iVc-aS rtc^-i.// /sc/Sets 


zucs fO 3 of Zf /. <03 


<4 


CZ*~0' CL' 


da da/’ 


hu-t-utj 'C-ctiC/itC ay tUt-fy. ZStch/s fyenusy ZZus JycZZ tf-Ze- Zf Z/tA c e/t/tss feu/-' 

oZ~e£y . Sots hu-t-vtt U H-oS io-a-t^, sst-ti-t/- cf //u, Zsy Stt-itu-/ ^ SstoeSiyoiyj /cOi-t/S 

Za C-Zs. S-yt- t / £-£/ A CoSis-uy eht-e-cct tap- C /r celt? Z /- Its// ir-jyss ts/sw i Sis if A y I-// 

<? 'UtcSiSi o-us i*t h-/< s-tCc C-tts- cf fs con tn-M-n-ci- c (Za-oa-f/is t/t. -i-n-c/ C/k cy* */ /- 

z/Z-co- ZZz/z J. /J ' , 

Qj ood/ klsti/ Z%S***f 

(ZiatuefuS Jt//rc/yW/zc 





















































































































































/ Xpc f ervnvM< 
'frtjpP <* 


'Coe-u 


e* 


Hxc/ 


'hi< X 're ’C/ieSue,/?al ' WexxP facc-p <z ^° i j 

Cx^toyceceoj fr-p-w- P Pic-ctcy Ccc^'f /zy &/ /'/-l< 3 tc^ryzt 


Ce-Xc/ cccxoiecoococx r > 

& Vlst! OOlJceJ *-( Cp 0-t.C^/- 


^-UpPuJ uecPtuP 


'^flsP Oxd'CZ' ^J uef/£ctxn C^I ePepAcU PCeyn fe) (p of P /. (8 p ■ 
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JeoVfJ*«S 9hU-(^ f^ay^ 


jt^ocoev co (cotz/zy ^'icx/d' y U^-y ~tt /w* cl cp y Pita. , ytcoycxl Co- sexe'ey o-i ccAAix-ecl 
■cieAoZtPv P a. eJ^ ^ 'It-c/y ftetv **-e <m o^p) p t ley PCty far lecicoc} 

AO r;i c d)--n rod cel,/'io a ,, A ; J A<- 0/ Xptf C riS CO yl/ l c( ul o£r III c( OouPfa o<) 

’ / U~eSl^ 4t C(SlA O-OU tlPt* ceC- -faietl CelJ. £faix P £ £f\ /£ , 

$Ooa, fi/amP JJ'aUiufa 


Zcetuco ■ynePuU- 
ffacUK* Pa^ 


^j o/falxie/ex (i U'y-ij uxj ?ePfaP (%^u fS£P / ft U 


Qy/-ttv- Pctte, Puty y eePiJy cmy, • Afalx AAx Pr-xezxx-(tco( Pu/ (txPcd 

-CexpLlui ' V'Ixm-afax Q x 7HnP~ do tx-r tixcc,,' Pol yexccup etPu/ cox-j ■n axuixu'l 


PScP oka 


hs-ellx * If-Cf yotjcka 

Cu-efa/ fa? d^'tc^O'-ad! fr- Co4) Pm 


'ecyt 


C $V0 ct fjPaviA- Wl&htyf 


AtPtut ■ .iPxP'bvt 1*4 
J'fdI tow Pp / 


rlt/utc (UlAct Y xpeftfaujai '£> AtXHl fp ipzaj dtxc/ i/tf- /<f P^ Q / fy- 'S' P0 /P /■ 8Jp 




qJ i4/ 


1 <MAy 


'hop to £ctta/ 'Ut/Ap-J' x//aJ PPjtxu' ^*a Pk. / ■ $//, 


ftJanJ~ f3 /&&/? ht/iyo 


(7? July 

oPtoy-v & -yytotoCd oc 'Ixmm ■HtcVz^-u? P-acP (HcP etAxxi/ -Ccot^f-c &txici( e?p 


cx&eW'Ht oetcxti tide) 'Hoxvu’X , 7 ^ u-j(x/ oc dexitpccit "bcoee '' £*oc (P&tu J 

We cuxo/ Pj 'hiXHZ clooto-cj 'Poe 'Ace&lo ^Uxv-'l' ey? yuty 


Cl IXu /a4*ceoeei‘ fpah pop PyPo(Uo£ei/ CttPt-e l cot-o eh-/ lie Plop PPpKs WSJP8 / <8p WeZtP . ^exe- tU, *3£ p, 


ofr&cW fd/auP f3/q.c,&Pe4 > tffx 


' CU* QpUtOC & ’ZPtctx e*txPte*4 ec ey-CotPn/ po# yp P^ctg.lC, d-ee-tpoeldxuxy / >e-ceoCdP 

£&-4*-£pr lz2 v ct£-ct-p' 4-cbfJW ^tP^ct-C-Pp fepn &Pu/ AxtpP- 

" * - ““ " " ^4 cot/ xooa oe )y-ecZtiei- pe# etS toecisfr topcx' ayt 

P , JD , -r- r* / • 


^tPo ficoJV f Pf- 

cPaJ'S' Pt^</ cceu/ to-/e^r 


Jlluoxi txyyi- 

cu /iluvn- 


P % 


1 


<£(tp cC fPa *P~ %Jfu /t,e ' letVUy c^aWhudA 

Ct>V) cPct el & A r <&T C?&HOs£/&H*/ (P , 


cfu(Z&(Pa/ ■ yPn /uy^cPcePa) Ce^ &g<f/°/ 


text tTuly V- e.Cct£y flltc^, 

(oh/ // /'iu-tced Ch-pcyuo. , 


'' (fit/ cx fats deed , / hmv-c tf^ Pee lPeP&. 

A f . 

Cpf /toup V-ptullkAxl/ Pel &-, 


• ln^xeeuy 


xto C/ie ^ 

<zt£xpe > ePZv ex- texPlaz t-roeocL', 


ixipp fy e 




Peetej uxlfp Pot, (fy ctxvi/ city tool . ~Pcexe 'yoce oc-iy cede, t/Plly 

ApeA Ue-e-tPd W Pofc/esod Led Poeixx ax 

HriUuit- M'jP Pwey 

HuJ 3 Jr fat a 


XtU-Cf Uul ct 


1 


U^Ca' 


C-cpkaJ cy, up^ &c /o S if*'fit / ^fi‘ 


Jpppls P ■■ tctlp. t! V~ Iceety Jdp ^ypiPPif pp &* / Vpyiy CisiAptpp J£pjJc€P£s' 

to-Juc APJe/ ^tJ&Pd or p£uJ e p-Jpp' 4-t& PAJiPA-Jt JJu/ty'-Jjy l*iy cfi£ e x oa. 


tfecU J. 


fi*fj ft /anA 0 O' 4 t\ 


/ 6J 


_ 
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JUctf Pa/ Co Are A) cacy ^/LcyicAccce/a, ^tAccAecc, 1 . A Pua A W 

hr OrfattAx.) i/J Uuu) *w^tv (!aa^c !m^J\ 


vosa, ijt+O' 
I’piUcLw Ceec/L- 


{/// ~tuM-ei 
fcu&ca/ & O-eouAe) • 


i 


cod Cmj . AcycoaeicccA 
CiAc A i AuvAl. 


’CtC/pHa sjAP^^ 




Cc Pa^th/ etc) Amec cy oUcyicA/ecC yrr'acu,/ cy 
'Vit^o eio Arc/ acA-ec/ 'LA cca) AAtcCL^ cyf AAte cee cLAy 'hcnycnC' . '' ALAAcr- 


(fraA 


/,t i t* , t cc cl t C /-/ Ci,tC-// ' \f CHc es eccC < t, 


C\CtCJ 


£ & p/ J 'OAts&u 


e^K 


hV— , -^$£1/ 


<- j 


'A 


$vc/ cA- jkta #£ (ftaA? 


P/x^lAndccAct *14-4 cccyC(tA/eAAcc Me** P3/P A /iJ6 

■ ca^ •'V*' 
c* 

A 


Apr*' sh^voud pc 'U-P'tP J /yo-A^ ^ A'C6U~P r ft. 

&oCcjs^ ift £a(us '£& <a hp(^£ccctoH.^ h/d £&esC^lS hAPt^-P < 


h-A. Cz'LPCs 

„7 7 


Ua-cZaC £p 0oi ft^-CcApJ? trift ji/ 



'udlsC&As PAjZ- pCl4-/'LCSp<f-Pd p-Y h Co<a-£. pc^ CP 


AP’W-UruS? 

JA'YAU'UJ 




aapa^y cppc ty ppp? c isc/- pi«s 


tied ^ 


tAuo ActStoic Accoof- y* AAit, * (AAou*. 

Ac&tJe dtvasif jfar/iA 

' AA$oj O' ptcAtclo, 


P 5 S P A■ /o. A33 dote. 


^Jlt/lcAt teccAa/ eAc/e<rJ tn&AAaJ 
/ / ■ 

ft ^ e £ Usfe^PC' <x/ & / / • fyect 


yic tuXcz' 


^AccJto Ao/r /x£Aac Opuc P §/ PP. / ft /3 3 . sPsc. 
Put AuJp&t*/ to/~ A/- // Pc/y iAAoui. 


%PtAto&u/U'‘ *SooCf on el-Aa' P&puy ft £ a P A Ac A A PPectc 

a y ' . 

Ayu-v-vete, ■'ycuccco ct, deyfae'tPcooi' 'ecc&i&o S-PorcC Ar a&A co-Au e4o u<^Ace.<^ 

O t tcoficod cry 'yce.ecuA- ci tyne coc&y A*-CCcc/cere J^cAAy pc 'WanSc&-co 

/Ire/la// AAA'CtyiAl p' Cof-t ypece &A ci ^yce J ccALccAAy Ueu/ try t<^ycp.cd ~tfce 

A^ePpo cc a/o/t*-0 cc &Aej O^cccdcyAj^ 


P, 6 ■ Ap AAp tf-icset/- aCe-dt ?• 


AcdAAt Ppcchj cc 'A' jyyece fyp epee. cuedy </?»/ ocAAA- • q) (/-(/ CL foPCL-uP- 'Pt' c/a ■ 


Lhd Hi (£&u*) 


. Wiy 


yp 


jk 


/ ycu4te P-L-YS ■ 

ft, 23. *hict- &zft- 


^~~\ JisCt£J Ayyi4 0UcP,4J \f C*^PU^yPpy , 6 CH^t^op ^ uYy Us cu jf,&-ht/ &a/z 

Al S cc-J cCjh tta/ ■ Cy^cvHCUcp Ale ay/ cu ^4W J‘e^ ,CMrtcL , 3 A If ^ Pea rcuyj- e a,e/c A Ccae, ec /tcccy y 3c^t A ^Pecp'Cccc<C/-' 

/ Pl4rtrt-(P / f t Po ft/-Ppe<? ePAtj, <&<. ¥, *) 4y 'Am,u Pi psl& ■€. a. <f-u^iyc-Pe p£- U^-op/iy ^yP Pcyj ■CtH-Pie-PiP 

tfccA 0L £cchP ^coou^ P/ppJ /yi*- ctsfopj J/o.'&yj Ptc cc/P - P //+ &. 




_ u. Ac/ 3 Py tt • Ant 
Atlce// AA/ofc lea/ A* AAtyy 
AfihteoAioc 1 'AA Y ^-c^A 
cAALo 3as> v etc Hc-cpAZc 

C~cc iAtej lot teheed lHc 

drCc-cLoty fv-Ato&fp 'CAt/cy 

AAuiici *¥ etc ciJd 

teletPLeccf eh CCO dieec, 

Lefut/ CicJ e eA- te 


CuyL eaZf i-cot£ct e/LeAA t-u, A'Auy tf-e/yncy c/rcec i-tecA P ft/? Oruc L/ 


lerUj A' 

etie/ c«l c/He -At^'toA yi-Cfi ac A Ac /4-t-/ c. e,Cf 't-ccec^. Coec/- A/cAeu r^, A Aftr e^'ceetc/^ 

Aic/<Y CcceccL J-IA.O OccA A/c Ah. Aphp Ae> A/te /^/teecoCf/ 

Aic zJ/ tec loPci A/c Aducc/ An te, ts - ^ C / 


*Ue<e <A Ctz/ AA AA/ (jt'r'^tcctLC (y^ AAcecA Cf a 1 ? ccn/c/A ActcA/s, 
cyt At cmej eecpcct 4-n.^ tAtc/eo ecrcAA a tHcuAr c-r y Aie/A ey* t/Ae c<.y Ur/rtecu/ J cAAz, 

■yiec.cZ t c/cy,' CouA' Aiep /o corefe&Zty tH'Cee cy^ tAcr Ac. acre/ Pricey Cote t.-f ALccm’./y 

A'»•-' Ac y^cccL Cry Cere Cccce CciclcC. Ct/ZcC Ctcy /i/- ^ccCA CLJ AAo,' Acc Cce </ 

t/f c A / / etc eef-f a. /< y yLp-H 
e/y-cCcccCtC . l/teuc/ (1/ P J*/A A. AA^. 


let 0// 

■Ac 


Au-^Cu, 


/ A/c AAlA 'LcA/Lcm,' Accc/ y 1/ ApAcra, e tc acZp cmc Cci 

&AA(crus Clru/ yAeccLcM c/ Cyy~cC chcL/ ■ PActeo iA'pPAA A. AA'i'. 


A^V ZT', 
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All leaves deacidified with 
methyl magnesium carbonate* 
January, 1?80. 
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